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Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
emerged in late 2019. It has been rapidly spreading worldwide ever since. The majority of COVID-19 infections
are asymptomatic or mildly symptomatic. However, old age or comorbidities can result in a cytokine storm,
which eventually leads to death. To date, no drug has been clinically proven effective to treat COVID-19, and de-
velopment of effective drugs against SARS-CoV-2 is urgently required. Several drugs used in treating other dis-
eases are being evaluated. Clinical trials on many new antiviral drugs and vaccine candidates are also rapidly on-
going. In this review, we summarized the currently used drugs and newly developed vaccines for the treatment
of COVID-19.
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Figure　1.　Potential drugs targeting SARS-CoV-2. The virus enters human cells by bind-
ing its spike proteins (S-protein) to the angiotensin-converting enzyme 2 (ACE2) receptor 
( ① ). Subsequently, viral genomic RNA is released into the cytoplasm ( ② ), replicated, 
and translated ( ③ ). Finally, the RNA genome is packed ( ④ ) and released extracellularly 
( ⑤ ). Protease inhibitors, such as nafamostat and camostat, block the virus entry through 
the inhibition of serine protease TMPRSS2 (type 2 transmembrane protease) for S protein 
priming. RNA polymerase inhibitors, remdesivir and favipiravir, inhibit viral replication by 
targeting viral RNA-dependent RNA polymerase. Antibodies against the S protein neutral-









































































Table　1.　Therapeutic candidates for COVID-19/SARS-CoV-2 by repurposing existing drugs.
Drug Trade name Manufacturer Mechanism of action Approved indications
Remdesivir Veklury Gilead RNA-dependent RNA 
polymerase inhibitor
SARS-CoV-2 infection
Dexamethasone Decadron Nichi-Iko Cytokine gene expression 
inhibitor
anti-inflammatory drug
heparin anticoagulant anticoagulant 
Approval application completed




Tocilizumab Actemra Chugai cytokine (IL-6) inhibitor Rheumatoid arthritis
Sarilumab Kevzara Sanofi cytokine (IL-6) inhibitor Rheumatoid arthritis
Camostat Foipan Ono protease inhibitor Pancreatitis
Nafamostat Futhan Nichi-Iko protease inhibitor Pancreatitis
Baricitinib Olumiant Eli Lilly JAK inhibitor Rheumatoid arthritis
Tofacitinib Xeljanz Pfizer JAK inhibitor Rheumatoid arthritis
Ruxolitinib Jakavi Novartis JAK inhibitor Myelofibrosis
Ciclesonide Orbesco Teijin Pharma anti-inflammatory drug Bronchial asthma
Ivermectin Stromectol MSD inhibition of cell invasion Intestinal strongyloidiasis
Eritoran - Eisai TLR4 inhibitor Severe sepsis (discontinued)
























































































































ン（damage associated molecular pattern：DAMP）
が放出され，自然免疫受容体 Toll様受容体（TLR）に























Figure　2.　Proposed pharmacological treatment strategies for the cytokine storm caused 
by SARS-CoV-2. Corticosteroids exhibit potent anti-inflammatory and immunosuppressive 
effects via inhibition of transcription of proinflammatory cytokines and stimulation of tran-
scription of anti-inflammatory molecules. Anti-IL-6 receptor antibodies (Anti-IL-6R Abs) in-
hibit IL-6-induced synergistic activation of NF-κB and STAT3 (IL-6 amplifier, AMP). Janus 
kinase (JAK) inhibitors attenuate cytokine-induced activation of JAK-STAT signaling path-
way. Toll-like receptor 4 (TLR4) inhibitor inhibits TLR4-mediated inflammatory signaling.






































































Figure　3.　Current development status of vaccines. Modified from “Landscape of candi-
date vaccines in clinical development December 28, 2020” 55). The mentioned development 
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Table　2.　Development status of major vaccines in Japan and overseas. Modified from “Landscape of candidate vaccines 
in clinical development December 28, 2020” 55). 
Vaccine 









Gamaleya Research Institute; Health 
Ministry of the Russian Federation
approved in Russia





AstraZeneca/University of Oxford approved in U.K., India
Non-replicating 
viral vector
Ad26.COV2.S Janssen Pharmaceuticals Phase 3
Protein subunit Full length recombinant SARS-CoV-2 
glycoprotein nanoparticle vaccine 
adjuvanted with Matrix M
Novavax Phase 3
Inactivated SARS-CoV-2 vaccine (inactivated) Sinovac Research and 
Development Co., Ltd
Phase 3
Inactivated Inactivated CoV-2 vaccine (Vero cell) Sinopharm/Wuhan Institute of 
Biological Products
Phase 3
Inactivated Inactivated CoV-2 vaccine (Vero cell) Sinopharm/Beijing Institute of Biologi-
cal Products
approved in China
Inactivated Whole-Virion Inactivated SARS-CoV-2 
Vaccine (BBV152) 
Bharat Biotech approved in India
Non-replicating 
viral vector
Recombinant novel coronavirus 
vaccine (Adenovirus Type 5 Vector) 
CanSino Biological Inc./Beijing 
Institute of Biotechnology
Phase 3
Protein subunit Recombinant SARS-CoV-2 vaccine 
(CHO cells) 
Anhui Zhifei Longcom 
Biopharmaceutical/Institute of Micro-
biology, Chinese Academy of Sciences
Phase 3
VLP Coronavirus-Like Particle COVID-19 
(CoVLP) 
Medicago Inc. Phase 2/3
DNA INO-4800+electroporation Inovio Pharmaceutical/International 
Vaccine Institute
Phase 2/3
RNA CVnCoV Vaccine CureVac AG Phase 2/3
Japan
DNA AG0301-COVID-19 
(DNA plasmid vaccine + adjuvant) 
AnGes/ Takara Bio/Osaka University Phase 1/2
Protein subunit Recombinant protein vaccine S-268019 
(Baculovirus expression system) 
Shionogi Phase 1/2
Inactivated Inactivated + alum KM Biologics Pre-clinical
Non-replicating 
viral vector
Sendai virus vector ID Pharma Pre-clinical
RNA LNP-encapsulated mRNA Daiichi-Sankyo/University of Tokyo Pre-clinical
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